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DETAILED ACTION 



Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Process of vapor depositing glass layers for 
wafer-level hermetic encapsulation of electronic modules. 

2. The specification is objected to because of the following informalities: The 
recitation "Claim 24" (pg 2 In 8, In 12) seems to be a mistake, since claim 23 is the 
independent structural claim defining an "electronic module" (pg 2 In 8-9). 

Appropriate correction is required. 

Claim Objections 

3. A series of singular dependent claims is permissible in which a dependent claim 
refers to a preceding claim which, in turn, refers to another preceding claim. 

A claim which depends from a dependent claim should not be separated by any 
claim which does not also depend from said dependent claim. It should be kept in mind 
that a dependent claim may refer to any preceding independent claim. In general, 
applicant's sequence will not be changed. See MPEP § 608.01 (n). 

Dependent claims 18, 19 (thus also 20), and 21, are separated from, and 
precede, the claims to which they refer, which is improper. Claims 34-39 are also 
separated from the claims (1 , 15, 17) to which they refer. 
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4. Claims 5, 14, 18, 24, 39, and 40 are objected to because of the following 
informalities: 

Claim 14 recites "a thickness sufficient to provide a hermetic seal." The metes 
and bounds of said limitation are unclear, rendering the claim indefinite. It is unclear 
exactly what thickness is sufficient to provide said claimed property. 

Claim 18 recites "while leaving clear"; the metes and bounds of said limitation are 
unclear, rendering the claim indefinite. 

Claims 5 and 24 are unclear because they refer to "the glass layer", which has 
antecedent basis if and only if interpreted to mean the "glass layer... deposited on the 
first... side" of claims 1 and 23; which cannot also be "deposited on the second substrate 
side." This error could be removed by changing the recitation of claims 5 and 24 to "a 
glass layer". 

Claim 39 recites "lithographing plastic layers. ..to define the structure". It is 
unclear how lithographing plastic layers results in defining the structure. 

Claim 40 recites "removing the plastic layers... comprises... elimination of the 
glass layer." It is unclear how said removing plastic involves removing glass. 

Appropriate corrections are required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 23, 25-27, 31 , and 32 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Wada (US 2002/0019069). 

7. Regarding claim 23, Wada discloses (Fig 1) an electronic module (1) comprising: 
a substrate (6) having a first substrate side (A) and a second substrate side (B) 

opposite to the first substrate side ([0073] In 6); 

one or more semiconductor, structures (13) being disposed on the first substrate 

side ([0073] In 4-5); 

a glass layer (9; [0077]) being deposited on the first substrate side; and 

a plurality of etched pits (4) and line contacts (8) being defined on the second 

substrate side ([0074]). 

8. Regarding claim 25, Wada discloses (Fig 1) a plastic layer (1 1 ; resin; [0075] In 7) 
that reinforces (by adhering: [0075] In 6) the module on the glass layer. 

9. Regarding claim 26, Wada discloses (Fig 1) the second substrate side is thinned 
(interpreted as made to the desired thinness). 

1 0. Further regarding claim 26, the product-by-process limitation "after the glass 
layer is deposited on the first substrate side" has not been given patentable weight. The 
case law establishing this precedent follows: 

"Even though product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious from a 
product of the prior art, the claim is unpatentable even though the prior product was made by a 
different process." In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 



Application/Control Number: 10/511 ,566 Page 5 

Art Unit: 2811 

1 1 . Regarding claim 27, Wada discloses (Fig 9) a passivation layer (26; [01 36] In 5) 
on the second substrate side. 

12. Regarding claim 31 , Wada discloses (fig 1) line contacts (8) that are connected 
to the one or more semiconductor structures ([0074] In 6-8) on the first substrate side. 

13. Regarding claim 32, Wada discloses (Fig 1) a ball grid array (24) at the line 
contacts. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 5. Claim 24 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Wada as 
applied to claim 23 above, and further in view of Camlibel at al. (US 4,374,391) - 
hereinafter Camlibel. 

16. Regarding claim 24, Wada differs from the claimed invention only in not 
disclosing a "glass layer being deposited on the second substrate side." Camlibel 
discloses (Fig 5) an analogous device (60) with a glass layer (68) deposited on the back 
side. Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention was made to modify Wada by depositing a glass layer on the 
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second substrate side, as taught by Camlibel; at least to protect the surface (Camlibel: 
col 3 In 46). 

17. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wada as 
applied to claim 23 above, and further in view of Butt (US 4,889,960). 

18. Regarding claim 28, Wada differs from the claimed invention in not disclosing the 
glass layer comprises "a mixed layer of inorganic and organic constituents." Butt 
discloses (Fig 1) electronic modules encapsulated with organic-reinforced glass (col 2 In 
67 - col 3 In 6). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to modify Wada by including organic 
constituents in the inorganic constituents of the glass, as taught by Butt; at least for 
reinforcing the glass (col 5 In 11-15). 

19. Claims 29 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wada as applied to claim 23 above, and further in view of Camlibel and Xu et al. 
(US 6,111 ,270) - hereinafter Xu. 

20. Regarding claim 29, Wada differs from the claimed invention in not disclosing "a 
plurality of glass layers." Camlibel discloses using glass layers both as a dielectric 
mirror and to reduce reflection (col 3 In 51-53). Xu discloses a dielectric stack of layers 
forming a partial mirror to reflect light (col 3 In 35-44). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
modify Wada by forming the glass layer from a plurality of glass layers, in view of the 
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combined teaching of Camlibel and Xu; at least to reduce surface reflection (Camlibel: 
col 3 In 53). 

21 . Regarding claim 30, Wada as modified by Camlibel and Xu discloses individual 
layers of the plurality of glass layers have different compositions (Xu: col 3 In 37-39). 

22. Claims 1-7, 9-14, 16-21 and 36-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wada in view of Camlibel. 

23. Regarding claim 1 , Wada discloses (Figs 6-9) a process for forming a housing for 
electronic modules, comprising the steps of: 

providing a substrate (5; [0083] In 1-2) having one or more regions, the one or 
more regions having a structure of semiconductor structure (1 3; [0083] In 4), the 
substrate having at least a first substrate side (B; [0084] In 1-3) to be encapsulated and 
an underside (A); 

coating the first substrate side with a glass layer (Fig 9: 9; [01 13] In 1-2); 
thinning the substrate (interpreted as making to the desired thinness, which is 
inherent) on the underside; 

producing etching pits (Fig 6E-7G: 4; [0093] In 1-2) on the underside; 
producing line contacts (Fig 8A: 8; [0098] In 4-5) on the underside. 

24. Further regarding claim 1 , Wada differs from the claimed invention in not 
disclosing the steps of: 

"providing a vapor deposition glass source;" 
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"arranging the first substrate side in such a manner with respect to the vapor- 
deposition glass source that the first substrate side can be vapor coated;" 

"vapor coating the first substrate side with a glass layer". 

Camlibel discloses (Fig 5) encapsulating an analogous device (60) by e-beam 
deposition (col 4 In 47), which inherently comprises providing a vapor deposition glass 
source, arranging the first substrate side in such a manner with respect to the vapor- 
deposition glass source that the first substrate side can be vapor coated, and vapor 
coating the first substrate side with a glass layer. Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
modify the process of Wada by using e-beam deposition, as taught by Camlibel, as 
opposed to an adhesive; at least to prevent contamination from the adhesive. 

25. Regarding claim 2, Wada discloses (Fig 9) the one or more regions are arranged 
on the first substrate side ([0084] In 1-3). 

26. Regarding claim 3, Wada discloses (Fig 9) providing the substrate with a 
passivation layer (26; [0136] In 5) on a second side (A) that is on the opposite side from 
the first substrate side (B). 

27. Regarding claim 4, Wada discloses the substrate comprises a wafer (5; [0083] In 
2), the process further comprising packaging components which still form part of the 
wafer ([00124] In 1-5). 

28. Regarding claim 5, Wada discloses coating a second substrate side with a 
protective film (26; [0136] In 5), but differs from the claimed invention in not disclosing 
"vapor-coating a second substrate side with the glass layer." Camlibel discloses (Fig 5) 
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vapor coating (e-beam; col 4 In 47) a second substrate side with the glass layer. 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the process of Wada by using a glass layer, as 
taught by Camlibel, for the protective film (26); at least for the optical transmission 
properties (Camlibel: col 2 In 48-50). 

29. Regarding claim 6, Wada as modified by Camlibel discloses the vapor-deposition 
glass source generates at least a binary glass system (borosilicate: Camlibel col 2 In 55, 
is a binary glass). 

30. Regarding claim 7, Wada as modified by Camlibel discloses the first substrate 
side is vapor-coated until the glass layer has a thickness in the range from 0.01 to 1000 
urn (Camlibel col 7 In 68; 3000 Angstroms = 0.3 um). 

31 . Regarding claim 9, Wada as modified by Camlibel discloses the glass layer has a 
thickness in the range between 0.1 and 50 um (Camlibel col 7 In 68). 

32. Regarding claim 10, Wada as modified by Camlibel differs from the claimed 
invention only in not expressly disclosing "the glass layer has a thickness in the range 
between 50 and 200 um." However, parameters such as film thickness in the art of 
semiconductor manufacturing are subject to routine experimentation and optimization. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that the glass layer have a thickness in the range between 50 and 
200 um; at least to optimize the glass layer's optical properties. 
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33. Regarding claim 11, Wada as modified by Camlibel discloses generating a vapor 
from a glass target by means of an electron beam (inherent in e-beam deposition; 
Camlibel col 4 In 47). 

34. Regarding claim 12, Wada as modified by Camlibel does not limit the borosilicate 
glass to any particular type, therefore the combined disclosure encompasses all well- 
known borosilicate glass types, including those containing aluminum oxide and alkali 
metal oxide fractions. 

35. Regarding claim 1 3, Wada as modified by Camlibel discloses the glass layer has 
a coefficient of thermal expansion that is virtually equal to that of the substrate 
(Camlibel: col 2 In 57-62; Fig 1, col 5 In 7-18). 

36. Regarding claim 14, Wada as modified by Camlibel discloses the glass layer has 
a thickness sufficient to provide a hermetic seal (any thickness sufficient to encapsulate 
is regarded as being sufficient to provide a hermetic (air-tight) seal). 

37. Regarding claim 16, Wada discloses (Fig 6F-6G) removing material from a 
second substrate side ([0091] In 1-2), the second substrate side being on the opposite 
side from the first substrate side. 

38. Regarding claim 17, Wada discloses (Fig 3) the substrate includes a wafer (5) 
having a plurality of the structures (3; [0083] In 1-2) wherein the process further 
comprises dividing the wafer to form a plurality of electronic modules which each have 
first encapsulated sides ([0124] In 1-5). 

39. Regarding claim 38, Wada discloses (Fig 9) applying a ball grid array at the line 
contacts (24; col [0137] In 2). 
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40. Regarding claim 18, Wada discloses (Fig 9) providing the underside with a 
plastic covering (26; [0135]) while leaving clear the ball grid array (24). 

41 . Regarding claim 39, Wada discloses (Figs 6) lithographing ([0085], [0089]) 
plastic layers (32, 42, 44) on the substrate to define the structure and removing the 
plastic layers from the underside (Fig 6F-6G: 44; [0091] In 1-2). 

42. Regarding claim 19, Wada as modified by Camlibel discloses vapor coating the 
underside with the glass layer (Fig 1 1 : 26) after the plastic layers (Fig 7F: 66) have been 
removed from the underside so that the plurality of electronic modules are encapsulated 
on both sides. 

43. Regarding claim 40, Wada as modified by Camlibel discloses (Fig 1 1 A-1 1 B) 
removing the plastic layers (26) from the underside comprises uncovering the line 
contacts (8,22) by local elimination of the glass layers (in going from Fig 1 1a to 1 1B). 

44. Regarding claim 20, Wada as modified by Camlibel differs from the claimed 
invention only in not expressly disclosing "the glass layer on the underside has a 
thickness in the range from 1 to 50 urn." However, parameters such as film thickness in 
the art of semiconductor manufacturing are subject to routine experimentation and 
optimization. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made that the glass layer have a thickness in the range from 
1 to 50; at least to optimize the glass layer's optical properties. 

45. Regarding claim 21 , Wada discloses (Fig 8A) filling in (interpreted as providing 
some amount of some filler) the etching pits with conductive material (8; [0098] In 4-5). 
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46. Regarding claim 36, Wada discloses the etching pits are produced on the 
underside opposite the structure (Fig 8A: pits 4 are on underside A). 

47. Regarding claim 37, Wada discloses the line contacts are produced on the 
underside opposite the structure (Fig 8A: contacts 8a are on underside A). 

48. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wada in 
view of Camlibel as applied to claim 1 above, and further in view of Butt. 

49. Regarding claim 8, Wada as modified by Camlibel differs from the claimed 
invention only in not disclosing the step of "providing a reservoir having organic 
constituents and converting the organic constituents into the vapor state through the 
application of a vacuum so that during the vapor-coating mixed layers comprising 
inorganic and organic constituents can be formed on the first substrate side." Butt 
discloses (Fig 1) electronic modules encapsulated with organic-reinforced glass (col 2 In 
67 - col 3 In 6). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to modify the deposition process of 
Camlibel used to modify Wada by providing a reservoir having organic constituents and 
converting the organic constituents into the vapor state through the application of a 
vacuum so that during the vapor-coating mixed layers comprising inorganic and organic 
constituents can be formed on the first substrate side, as taught by Butt; at least for 
reinforcing the glass (col 5 In 11-15). 
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50. Claims 15, 34, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wada in view of Camlibel as applied to claim 1 above, and further in 
view of Xu et al. (US 6,1 1 1 ,270) - hereinafter Xu. 

51 . Regarding claim 1 5, Wada as modified by Camlibel differs from the claimed 
invention in not disclosing "a plurality of glass layers." Camlibel discloses using glass 
layers both as a dielectric mirror and to reduce reflection (col 3 In 51-53). Xu discloses 
a dielectric stack of layers forming a partial mirror to reflect light (col 3 In 35-44). 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Wada by forming the glass layer from a plurality 
of glass layers, in view of the combined teaching of Camlibel and Xu; at least to reduce 
surface reflection (Camlibel: col 3 In 53). 

52. Regarding claim 35, Wada as modified by Camlibel and Xu discloses the plurality 
of glass layers have various glass compositions (Xu: col 3 In 37-39). 

53. Regarding claim 34, Wada as modified by Camlibel differs from the claimed 
invention in not disclosing "a layer of plastic above the glass layer." Camlibel discloses 
using glass layers both as a dielectric mirror and to reduce reflection (col 3 In 51-53). 
Xu discloses a dielectric stack of layers forming a partial mirror to reflect light (col 3 In 
35-44). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify Wada by forming a layer of plastic 
above the glass layer, in view of the combined teaching of Camlibel and Xu; at least to 
reduce surface reflection. 
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54. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wada in 
view of Camlibel as applied to claim 1 above, and further in view of Miles (US 
2005/0244949). 

55. Regarding claim 22, Wada as modified by Camlibel differs from the claimed 
invention in not disclosing "plasma ion assisted deposition." Miles discloses ion 
assisted e-beam deposition. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the deposition 
process of Camlibel used to modify Wada by using ion assisted e-beam deposition in 
place of conventional e-beam deposition ; at least to control stress (Miles [0189] In 1 1). 

Conclusion 

56. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Pliskin (US 4,492,717) is relevant to the rejection of claim 12 in that it 
demonstrates that well-known borosilicate glasses contain aluminum oxide and alkali 
metal oxide fractions (Table I, between col 3&4). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew O. Arena whose telephone number is (571) 
272-5976. The examiner can normally be reached on M-F 8:30-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



AOA 

03/09/2006 
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